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SECTION 1 INTRODUCTION 

The City of Baltimore (“City”) owns and operates the Back River Wastewater Treatment Plant 
(“BRWWTP”) which is located on a 466-acre lot in Dundalk, Maryland. Wastewater from an 
approximately 140 square mile service area is treated at the plant with an advanced treatment processes to 
achieve enhanced nutrient removal (ENR), chlorination, and de-chlorination. The BRWWTP is rated to 
treat an average daily flow of up to 180 million gallons per day (MGD). The annual average daily flow 
(AADF) was 130 MGD for the January 2021- April 2022 operating period.  
 
The City operates the BRWWTP subject to a discharge permit (State No. 15-DP-0581, NPDES No. 
MD0021555) issued by the Maryland Department of the Environment (MDE).  Over the last twenty years, 
the City has implemented a number of major facility improvements, valued over $1.0 Billion, to improve 
the processes for accommodating flow, treating various pollutants of concern, providing enhanced nutrient 
removal (ENR), and complying with the permit. Two of these key improvements that demonstrate the City’s 
environmental stewardship and leadership in protecting public health and the environment are the new 
Headworks Facility and the Nitrification and Denitrification Facilities. Of note, the BRWWTP was 
complying with the permit as recently as 2019. In recognition of this achievement, MDE provided funds 
for chemicals to the City for use in the treatment process.  However, over the past several years the City 
has faced significant challenges with operation and maintenance of the BRWWTP due to the May 2019 
ransomware attack, the COVID-19 pandemic beginning in 2020, supply chain crisis further aggravated by 
the pandemic, staffing shortages, historic inflation, and the retirement of many of its senior wastewater 
staff.  As a result, the BRWWTP has faced operational challenges that have led to occasions of permit 
excursions.  On March 24, 2022, MDE issued an administrative order to the City to take necessary steps to 
return to permit compliance and directed Maryland Environmental Services (MES) to provide supplemental 
staffing, management, and technical guidance to assist the City in returning the BRWWTP to compliance 
as expeditiously as possible. 

1.1 BACKGROUND AND PURPOSE 

During a facility inspection conducted by MDE in June 2021, the MDE inspector noted violations per Back 
River WWTP’s NPDES No. MD0021555. The Back River WWTP was failing to consistently meet the 
total suspended solids (TSS), biological oxygen demand (BOD), Total Nitrogen (TN), and Total 
Phosphorous (TP) final effluent standards. 
 
On March 3, 2022, the MDE issued a letter (Appendix A) to the City regarding additional investigation and 
information requested related to permit non-compliance.  The MDE directed the City to submit information 
regarding the following: 

a) Staffing 

b) Primary Settling Tank Cleaning, Maintenance & Repair 

c) Fats, Oils, & Grease Sources & Processes 

d) Total Suspended Solids Processes 

e) Nitrogen, Phosphorus, & Biochemical Oxygen Demand Processes 
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f) Capital Project List 

g) Third-Party Certified Engineering Evaluation & Report 

h) Industrial Stormwater Discharge Permit 

i) Plant Tour & Meeting 
 
In reference to Item (g), the City engaged a national wastewater treatment consultant firm, Greeley and 
Hansen, to conduct the engineering evaluation and generate the Report. This Report is the culmination of 
the evaluation and fulfills MDE’s requirement as set forth in the March 3, 2022 letter. The rest of this 
document provides a third-party evaluation of the Back River WWTP operations and equipment completed 
to identify improvements required to bring the BRWWTP back into compliance as soon as possible. The 
recommended improvements are categorized as short-term and long-term.  

1.2 METHODOLOGY 

A purpose driven approach was implemented to identify the critical elements for permit compliance and 
these elements were prioritized based on their impact. Information was obtained through the following 
activities: 

1. Review, analysis and validation of prior engineering evaluations  

2. Site visits to review existing conditions and review ongoing plant improvements  

3. Interviews/discussions with management, engineering, operations, and maintenance staff 

4. Data analysis (influent, effluent, plant performance data) 

5. Review of BRWWTP contract documents from historical improvements. 
 
The required improvements identified were further subjected to a quantitative scoring system. The 
following subsections describe the quantitative scoring system implemented to rank and prioritize the 
improvements.   
 
The evaluation and the recommendations presented in this Report is based on extensive collaboration efforts 
between Greeley and Hansen and officials from MES, City, and other stakeholders through weekly 
meetings, task specific calls, and review of draft versions of the Report. The City and MES played an 
integral role in providing information and status regarding the ongoing improvements.   

1.2.1 Evaluation Criteria 

Improvements were rated based upon two evaluation criteria: Permit Compliance, and Redundancy and 
Reliability.  

1.2.1.1 Permit Compliance  

This criterion will convey the importance of focusing on projects which not only expand or enhance 
current processes, but instead restore the plant to a fully functioning state. Permit compliance is weighted 
60 percent and scored based on the criticality of the improvement for achieving compliance with the 
NPDES Permit.  
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1.2.1.2 Reliability and Redundancy  

Reliability is defined as the ability of the BRWWTP unit processes to perform functions consistently and 
continuously to meet permit compliance under all operating conditions.  Redundancy is defined as 
standby (backup) capacity that is available in case of unforeseen circumstances related to 
equipment/process failure. The reliability/redundancy category is applicable for an improvement that is 
required to achieve state of good repair and enhance the reliability and redundancy of the BRWWTP in 
accordance with industry best management practice. The redundancy and reliability criterion is weighted 
at 40 percent. 

1.2.2 Schedule Categorization 

Following the evaluation and prioritization of improvements as per the Evaluation Criteria discussed 
above, the improvements were further categorized chronologically as follows: 

 Ongoing Improvements - Critical improvements that are currently underway as this Report 
is being developed. The ongoing improvements can be categorized as operational 
modifications and emergency maintenance repairs to failed or critical process/equipment.  

 Short Term Improvements - Critical improvements which can be completed within six (6) 
months following the date of this Report submission to the MDE are considered short-term 
projects. Short-term projects require planning and design prior to construction or 
implementation of the improvement.  

 Long-Term Improvements - Projects that require greater than six (6) months to 
implement. These projects are capital intensive rehabilitation or expansion projects and 
align with efficient implementation of the Capital Improvements Plan (CIP).  

1.3 FACILITY OVERVIEW 

The rated design capacity of the Back River WWTP is 180 MGD. The annual average daily flow (AADF) 
and the maximum month flow (MMF) for the January 2021- March 2022 operating period is 130 MGD and 
170 MGD respectively. The Facility is an advanced WWTP consisting of preliminary treatment (headworks 
screening), primary treatment (primary settling tanks), secondary treatment (biological nutrient removal 
activated sludge process), tertiary treatment (denitrification filters for enhanced nutrient removal), 
disinfection (chlorination), de-chlorination and reaeration (cascade) to meet the final effluent criteria as per 
the NPDES Permit. Treated effluent is discharged to the Back River and High Head Lake at Sparrows Point, 
which ultimately discharges to the Patapsco River. 
 
At the beginning of calendar year 2021, a new Headworks facility along with two wet-weather/Equalization 
(EQ) Tanks, with a combined volume of 36 MG, were brought online.  These improvements have enhanced 
preliminary treatment of plant influent and significantly reduce fine and coarse screenings and grit loading 
on downstream processes. Furthermore, the new Headworks facility has helped reduce wear and tear and 
downtime of downstream equipment and reduced the probability of excessive solids build-up in pipes and 
primary settling tanks.  Furthermore, the EQ tanks have been effective in mitigating wet-weather flows, 
reducing peak hydraulic and pollutant loading on downstream processes and to maintaining effective 
treatment during storm events. Another key benefit of these tanks is the significant reduction in wet weather 
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sanitary sewer overflows (SSOs) which have decreased by 69 percent, by volume, as compared to the year 
prior to the Headworks completion.  
 
Primary sludge (PS) and waste activated sludge (WAS) produced by the primary treatment and secondary 
treatment process is thickened by a process that consists of gravity sludge thickeners (GST), dissolved air 
flotation (DAF) tanks and gravity belt thickeners (GBT). Once thickened, sludge is stabilized through a 
two-step process consisting of a two-step anaerobic digestion process (acid-gas phase), yielding Class B 
biosolids, in accordance with the 40 CFR Part 503 regulations. Class B biosolids (digested sludge) are 
further dewatered through centrifuges, after which stabilized dewatered ‘cake’ is conveyed to an off-site 
composting facility for beneficial reuse. A portion of the digested sludge is conveyed to a dryer facility that 
dewaters and dries the biosolids further for beneficial reuse such as agricultural land application. The Dryer 
Facility has been owned, operated, and maintained by a Third-Party firm under a public private partnership 
(PPP) arrangement with the City since the early 1990s. 
 

Figure 1-1 is an aerial site plan of the Back River WWTP. Figure 1-2 is a process flow diagram (PFD) of 
the Back River WWTP process. The PFD identifies different liquid streams (treated water, mixed liquor, 
untreated water, and centrate (recycle stream)) and solids streams. Refer to Appendix B for additional 
description of the Back River WWTP facilities and process.
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Figure 1-1: Aerial Site Plan  

 




